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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device which is 
excellent in mechanical strength, moisture resistance, adhesive 
strength, etc.. and has a highly reliable interlayer insulation film 
structure and its manufacturing method, by solving a problem of xerogel 
possible to obtain a relative permittivity of 0.2 or less without reducing 
greatly the effective relative permittivity of the entire interlayer 
insulation film. 

SOLUTION: In the semiconductor device which is provided with such an 
interlayer insulation film including a xerogel film, the interlayer insulation 
film comprises a first insulation film 13 made of xerogel film, a first 
organic insulation film 14. and a second insulation film 15 made of 
xerogel film. A wiring groove 31 is formed in the second insulation film 
15, and a connection hole 32 is made from the first organic insulation 
film 14 to the first insulation film 13. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which is excellent in mechanical strength, 
moisture resistance, adhesive strength, etc., and has a 
highly reliable interlayer insulation film structure and 
its manufacturing method, by solving a problem of 
xerogel possible to obtain a relative permittivity of 
0.2 or less without reducing greatly the effective 
relative permittivity of the entire interlayer insulation film. 

SOLUTION: In the semiconductor device which is 
provided with such an interlayer insulation film 
including a xerogel film, the interlayer insulation film 
comprises a first insulation film 13 made of xerogel 
film, a first organic insulation film 14, and a second 
insulation film 15 made of xerogel film. A wiring groove 
31 is formed in the second insulation film 15, and a 
connection hole 32 is made from the first organic 
insulation film 1 4 to the first insulation film 1 3. 
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[0 0 0 8] *^lH«aiH!U:k:^bfc«MU:tc, 

^S/i'V** «:*»«-*»£, g§^7L$:^1-SfcftO 
gg^LA** - > IfcXM 1/ fcx v f- y -^vx £ Z&ffr? 
ZWr&lZ. *4v?ti0)x >y =f- y yvT, ? £ 1/ h T*7£ 

i^*h©x^>^^m(bT^*;feit>ic, i/*; 
^ hK*ff&si* zmz us?* vmx&ctz £. m 
mznwm%%&2tixL£5. tatztb. A*--y 

h-rxtmf&Ltentt^ i/vxbcm&umzff 

□y^&ftsWIBBftBffllfexy^^jr'tsBRtc, x>y 
? > * fcTOcx v ? y V £ tit x v +y if yt, 
* i: LT<Z)«il6^fe$75c< ft* Bltgf£#&ofc. 

[0009] 

[fgg£«¥fc-r*fctf)©#@] ±m8mzm 
&T-ztzMz&ztt^mkm.n&v*om&3mT' 



(3) ^^§20 00-2 94 63 3 

4 

&*. 

[0 0 10] ^ttggfi, ^-feoy^RS^bJIISIB 

fr<b*i>&io>fimmt.* z<D%i<m&m±\zimL 
tz&KDmwmmt. zv>% 1 <mmsm±xz : m. 

tmmztot^xj&&&in,tcm&>£ fc«*.fc%»<zn** 

10 £ 0 

[ooii] JJB^ttgg-et*, MfflWRtf^rta 

4%*»&fc**s i ©aeiicBitfi i omm&mtttu 
V)isfrb&zf&2(mmm£fr*>j&j8.zftx^z>ztfr 

«r*B*t/TV**. *fc^l(DiJfii^)±gp«}:»jaAL<t: 
e> ilf **#£*£ 1 ©^fWfififflSlCGS^ * fem 2 ©iSfi 

naR0±spfe«j:ynFSi5j: j: e> 1 

^2©««f8^RK:J;y|»<ii:*^IIB 
20 se>ic^i(D^«Bei»RK:«i:y, ^r-feny;i/^ 

[0012] ^i®ffi^Ki:^20iffi^i:©iS 

? t Lxnm?zmmwmmxmf&Lx\^<nx'. 

<D$mt3tJ&&®m±&tf'bZ < ft*. Lfe^o T, 
30 «P^fi^KlC*-feDy;V&fflVNTitSI^«:{gM-f*<t 
"5fci/fc«*«H^K:9lsmati*. 
[0013] ^«a«cD|Jgg^i, mfr±izttu 

>f)bfrt>tsLZ>n i oymmtfc&tzjMt. m 1 ©$fi 

8aa±lc^l©#BBiM^S«:^«-r*X?li:, «i««f 
*I3Sfc, m2©ijifiJiRh{cm2©%«igi^S:^1- 

> t £ *>izym \zmmj** - y *.jm.-tz 
mwmz®.vz>JM£. mm&?*9\zhTz3Lv'j-y 
40 yKzv&ztomwmmmzmsm&zigmu* 
*-y-&m&hxMnBmmz>iM£. mm*-? 
x2izLxm2<Dm®mm*x-v^yyLmmjw 

(mmzvxtizLxf&immmm&^v+yir 

gfc. H2©««l3i^K$:-7^^lCbT||2(D^«|iiifiiE 
K^x-y^^^USBSSSt^AtSiii:^ ^1©^ 
«»e^$r-7^^;CLT^l£Di^K5:X<v^>^bg 
«9PL«r^-t*X5g4:S:fl|^TV%*. 

so [0014] ±m^mim i mamkimx\i. % 1 ©^ 



5 

x, % 1 <j^mm^^M£.n^ *i»®x v^yf^ 

[0 0 15] *fem2CD^|i|iSg^^MaKS:^-t 

«>IC, *feJSSBIBL/'«*->«:JKi« , r6l8»c»4. 
*T*©*S»Bt^oTV*Sfefc^ f!2<Z)^8&*SfiBS 

z>m2(D%mmm*im-t 

[00 16] S&tC*8^&^**£LT«2©£»|fi 

wm*L%2oymm.h*^v^yv\sxm&jw-y 
zti&-r&xm*ffijLx^z>z£frv>, 'miommm 
mttxmmj^-yim^nxmo^nx\^. 

2©*«»{SgilRlC^-tSX^^>y©IStC» IM^cm 30 

2<jyfflm*^7sV\zLxmi<Dmmmm\zms&u* 

9-y £ z: i: #«rtmcfc s. 

[0017] mm&*:^r*vizvx'%2<Dmi8mm& 
^y*y?bwm>**-y*w i 3-Lxmm<»±®*. 
m&tztt^z, , %2<Dfflm*v*9\z.bx'mi<n 

Lx&2<owm/ffl&*m^&z.£tmm\zt&>), 

<DiLy?-y>f'?x>;izm^z>z.£tttM£tez> a ttiz 
«koT, ^i«Z)$fi^Ki:^2©i|iS^Ki:5:mi©W«»fi 

mmz^vi-yyt&ztjjtBimt&z. $20 
^asssg^Tifci**^ □ v/urn 2 o>mmx3b y , 

yT'li. %2, mi<Dffl®mtf^vTyyxbvrt£& 

[0018] tt-%i2<Dmwmm*:-?xtizm^xm 50 
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tC, ^lCD^mJfiSK$:^^tCLT^l(Dijie^$:X 
v*>yu m8LZfef8.-fZJM£ZmZ.X^Z>Z.£ 

*fcm2©«si^z)T^!gi©#»i^ 

h'V^feoT, SS&§^£^1-££#©x»/^>-5ai 
[0 0 19] ^-fen^i/^^-s^ioSSSI^ii^-feo 

¥)ifrb*&m2<Dimi&£<Dmizni<^iffimmz. 
m&u m20imm±\zm2<D%wmmi:mf&-fz> 

mm 1 amimmm&z&m 2 <»mwmm\z^x 

n&&t&z.£.if>*>. ^i©ijfsjiiBi«)±as«fcygAUJ:e> 

m&zjmu *<o±iz&2(Dmiffimms:i&f&-*z>z. 
t&t>, miomwrnm n2<»mmmmz&>)m 
2<Dwma>±r?s. y^AL«ke» fc"ts*4hwaitan 

2<jyfflm*im.'tz>z.£ti>h. m2<D$mm<DTmiz 

[0020] 

<mm>-mz, m 1 <z>wm»*bbc * otws. 

[0 0 2 1] BlfCaVfJ^KU -Mi: L/C, g&5i 

±ic¥«Hf*?- (»tB&) **i&ge>ji 

^6^5 2^63^5 3, (Bfa*4fl&) 

f&zfttzm&i i*fflv%5. s#i liiLtiaei^ 

fcpggS 4x£ r i: < ffi©$tf&T'& o T % <fc v 
[0 0 2 2] ±IBSf*l 1-BCli, Mf3ifS^12©T 

®«j^i:j&s^i©»eigaKi 3*^^s*itv>s. 

^l«)i|ifi^l 3li, M«3 0 0nm~8 0 0nm® 

UT, ^-y^XttA^?8LfcNanoporous Silica 
VNTV^. CLODNanoporous Silica It. tf—^Z-i/yj] 
CDlST'feU, _hf2Nanoporous Silica ^^{itSSSS 

;bS?:*-rsi/7y-;i/^Bi5:'^xA±ic^pu -en 

Sr^Mb^-lt, yf> v -fv y#M* b < ItoK^ML 

© * 3 ^ -fe a ff ) l/T? o T =fe <k V \ 
[0 0 2 3] tan. 'ZmzfaVX. B5JS5 3 tf^l(D^ 

tlTV^. ZOMMbltM^ MZJ.Z2 0 nm~l 0 0 

n mmmnrnz <Dmty u =1 1^ < u =1 > 

^T'^fi^$*^Tv^s^tc^2^ili:75;s. 

[0 0 2 4] ±IBmi<D^^l 3±Ctt*l©««» 




7 

tt. -0!li:LT. jKUTU-^/x— r^fcfcSHtetiS^ 

;i/tcii, m«7^>r Ki/^;bita30FL are, ^ 
Loxms. 

[0 0 2 5] ±13^ 1 <Z)^a$Sf§8l 1 4 ±{Ctt«H»8i 
mi 2©JdiS5#i:&&!IS20$&gEl8li 5#jgf&3*iT 
V>£. £®£2G)l6Ntgil 51*. #13.1*3 0 0nm~ 8 

[0 0 2 6] ±ia^2®«s@asi 5±tC{*, ^2©^a 

en. mutism i<nmmffim£m%&tmTm 
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* [0027] fcfc, ±12*1, %2<D$mm!&l4. 

i6«u 7vMim. bcbk. 7^;b 
m f7D> o^fggo cptfe) . rwr 

T L 7Uy\*7-7U>AFI,zm&21X£Z.t\,t&<. TIB 

c^t^ (i) Kn**«fc^**i®**^fre*i 

<fcv\ 

[0028] 

Hti] 




— K- CF A 



-/— CF — C F — V" 

/ / \ \ 



\ 



/ \ 

0 0 

V 



CF 



CF. 



[0 0 2 9] *fe*/^njKUv9-fXF7ay*-T-y 



CF 

V(CF 2 ) y 



[0 0 3 0] 

Mb 2] 

F — (CF 2 ) z (2) 



<SM>, x, v. i«jE©SS0 

[0 0 3 1] *;UJB7vftstfy rU/l/X-^wMttffi ★ [00 3 2] 
tt±flBFLAREKl|«£S*l*£i:l4&<, TEflMfc* [ft 3] 

* (3) (C^t«i3t$:^t-S. : fej<DT'fe4x«MT'%<k^. ★ 



F F F F 




[0 0 3 3] *LTJ^2©£IWttlfl|l 6#&»2 

sa&iBi 1 4 i omm 1 3 {c*>i7Tgm3 2 

[0 0 3 4] ±KBSMW3 lfi*tf±iaB^3 2©# 

s*vov&. s&jchsm8»3 lrttcAuy^^A-jiaa 50 



WtC;iy7^*;i/Ji3 3S:^bT^«^e>&S7'5^3 

5*g»a$nTv^. ±iaisi£3 4 

£ 7* 9 y 3 5 i: ttMiLMHA* 6 & y HWCJK«S tiT v % 

[0 0 3 5] JJBBHBTtt. &2(D%immmi 6 5:18 
»fe«Wtfc LActf, ZCDSfl 2 CD^^fe^K 1 6 5:I&£U 



9 

ur*»j:<. ttcmznmmmki 6±icx 
ammm zmLtLm&£Lx*>&<<\ gasmen 

ti, BBSS® 3 litMffiS&b^afflmi 5K.mtx 
fc&Ztv WWSmz itciB(83 4*W$tiSfi&S 

[0036] @^*l&v\#, ±sm&nmm 

[0 0 3 7] ±fB^{^gT*ti, niCMmi 3fe 

iter 1 3 tm 2 ©*giiig 1 5 tamizm i ©^$*®iim 

mi 6jWBfcSftTv*S£4:fr&, Sll©»&*iBSl 

1CDMMR1 3, S&2©«ai]Bll 5©$H<i&$l£g£*i3£ 
LT^S. 3©±iJ«k»JgAL«kei 
i: *Z*.#m l ©«&*iflg 1 4 tc|»tf, * fem 2 © 
ttMEl 5©±»£J:inq»J:y«Ab*3fc***£ 
5:mi®*«»e^lll4. «2^«|ftM9IHRl 6K«fcy 

E§<-z.i:*^iiiiic^^„ s e>(ctg i (D^wmm 1 4 tc 

[003 8] &i<Dimmi 3 trnzcmmmi 

z.<mi<Dmmmmi 4 \tm i ©#si§bi i 3 izmm. 

z.<D&*>\z3-y*y>f-?7.>7 nbxamt^m^am 
mmxBf&isX v ^©t% tsetooHf bs/ u 3 ym& e, & 

2©^©^f$&itig«3s© 

2. 0) fc#r$*tny;i/fcMiHWMWi2K:;§^* 

[0 0 3 9] *«^©^<i^fi®iSi*®C# 

[00403 @2© (1) ic^-t«fce>ic, gfta Hi, 

j£S*U -e^«:Se)SP^iifiliEl^5 2tf3{CI^i5 3, 7"? 

mi i±iz%zmmi 2(DT%wft£*&mi<m 

MUSI 3 M/ttf*izD>5rVl/£3 0 0 nm~8 0 0 n 
JlbT, •^-/y^XttO^fSL/feNanoporous Silica & 
Nanoporous Silica ti. iK— 5^.S/'J*© lftT'&y, 



(6) ^^82000-294 633 

10 

y-hv-fv y^m^L<mmvcmmzi. vm«t$m 

[0 04 1] iBWdSfcT, I^g5 3i:mi©ife 
fNBIl 3 t©fSK8«itJI (Sa^fBS) miffl 

fbs/ y n ymt> v < itm&v 3 ymzmiu£2 onm 

10 [004 2] ^V^JJBWlflMiamjtl 3±lCf£l©;ff 

a»aKRi4S:^fs. ^©m 1 ©wwastag 1 4 t 

«jK U -e - v >fe o 3©# U 7 U -;i/x-^;WC(i, 
Mt53©S i LK, i/3.-V^^-t±i3©VELOX^ 
[0 0 4 3] J^St^'J^-Sr^-tStCli, «*. 

ti. fuSgftSrErteg^fcj: yjs 1 ©$^K 1 3 ±tc^ 

U -t©f*3 0 0TC~4 5 Or-e^oLT (Mfi^) $rtfA 
20 ««fcv\ 

[ 0 0 4 4 ] fcv xT*±iam 1 ©^M^m 1 4 ±{CMS 
&l©«58d&l 3il|il^{C4r-fePy;i/$:3 0 0nni~8 

[004 5] fa^X±35&20>fl&mi 5±IC^2©^ 

is*, ±iBiftw 1 ©*a»e^isi: mm 

30 $btf'Jv-7r^j£f -5= 3©jKUTU-;1/x~^;mc 
»*. ±IBHi^Lfe©i:ll^{C, m*Jit7?4 Vi/if-i-to 
tm<D7 yflsKU 7 U ;i/x— r;i/*«fli cm«F L A 
RE (iSSife) ] . ^-!r^*M±SS©SiLK, S/a 
- V >y * -ttgg© V E L O X^fe-S. 

[0 04 6] ±|B»1, «2<0*WftWBtl4, 16 
ti, 7v««WB, BCBE jKU -f^RHt. 7^;i/7r 

SB«®-«4: L/Tt*. 7;i/^a^-^>K (%m7vm 

mt r70> (PTFE) , T=£)\s7T*'r7Uy 
7 v1tT 'J -;i/x-^;i/fe L < (47 'V {fc^y -i ^ KS:« 

v^srt^ss. ±3&7vmffli& i £'fm$z>\z\^ m 
immmK&v7«;mffln<Dim<*&mifiu 

& 3 0 01C~4 5 0TCT'*a7-rs. ^fe, 

T^^^rx^-JiO^tmttT-fe^i^^ (c 
2 H2 ) , 7)\s*u-t)—fcyX7, M*.\i&r9 97Mr 
azf^y (C4 F 8 ) 1 $:^a-fex^cffl^fe^x 
vcv d jSic «fc U fiXK-T 5 ' i: *^llBT-fe-5o ^©®^ 
=bf«K^{c3 0 or;~4 5or;i?^a.7-r-5<. ± 
50 137^1/7 r^.T 1 ^ uy\trf7uy a Ftcps^snsz: 



(7) 
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t\tt*<. ttnE*u*Mb#5£ (i) izak-ngmtm-tz 

[0 04 7] ife^^p^Uv^^XK^aU*— 7-v 

mju&Mbr? ass*) ) 
^ itne^b^t^ (2) K^-mm^t 

[0 0 4 8] t fc±B7»ft*U TU^x-f AJWffll 
tt±fBFLAREKipsjt3*v2>i:£te&<, ms^Lf- 10 

ft^: (3) jcsvn«ts:*"r**»oT?**itffirT*»j: 

[0 0 4 9] ttWT, fS2©^$SSS(ilBll 6±lC*S«iBI 

1 7 fe»&**m-c 2*tcjg«"ts. i 

Rl 8 M&URfbS/U 3>Rfc 5 0 nm~3 0 0 n 
m<DJ?3 tCfiRRLTXMU $ &K*©±ICj& 2 ©$$$ 
Rl 9 £, lUtflHbM) 3>R£ 5 0 nm~ 1 5 0 n. 

K©<&& 8 0 nm~5 0 0 nm©J?$ ICfigRU T±f2M 
8tR 1 7 £ 1 ®©|gTi&&LT=fc J: V \, 20 
[0 0 5 0] J«fbS/U3>Rt4. #9*tf» 

SSOGtiK tti/^ y -^/S:*trt<U V- 
-fSSOG) £, #J;Ui3 0nm~10 0nm©JP${C 

jm-tz. z.oWL \mmts&\t. i5ot:~2oox: 

5 0"CT»3 0^~lBiriafBai©*ar«:tfi. 
[0 0 5 1] fcfc, ±taSWfci/U=i>R^ rfffR©^ 

^LTt.<kv>„ -^hb-r, wmthx^mtzmik 30 

(N2 O) #X&JBV\ 2/U=i>8U:l/t5/5>*#* 
&Ji/9> (SiH 4 ), Vi/^y (S i2 H6 ) % 
L<teh'J$/^> (S i3 H 8 ) ) £MW 
3 0 0"C~4 0 0TC{C^U ^9X7/W-fe3 5 0 

w, j*Rg®^©Efr*: 1 k p ammicmzLxsm't 
•5. 

[0 0 5 2] ±|Ba<fc'>U3>Rt4, T/^X^CVDS 
fefflV^TfiRRSrff^. ^fiDBKHOT-tft^ilLTtt. 

y (SiH 4 ) , ^>5> (Si2 H6 ) . MJ$/9> 40 
(Si3 H 8 ) «] &Mv\ SffcJWCttT^-r, 
K5S»*&JSv\ Kffcffifcl/ttt. -gtftr^g (N 
2 O) *-vU7#XKtt. 'N'JSA, T 

;i/:J>^©;RSttfc#v<.£Mv^. fi&BgfeftMu 
-WilLX. S^aSS:3 0 0iC~4 OOTCtC^SU 
^9Xv^r7-5:3 5 OW, J&I&#B^©EE#£ 1 k P 

[0053] ttzMiammi s*fm.-tzmiz& 

£tL2>Wr&\Z\^ fifb2/U3>R. 3 50 



>R. »l«fb*>U3>R%,L<tt^b^«|J:»JS/U3 

©8§l JBTtffifHjWDCVDiSKiJiyrtRfeff-Jii:^ 
*UT*©RI»re£*£»:H*W«j!W* 
U < , Mxtf 1 0 n mfflgomZ £ "T £. 
[0 0 5 4] ±fB&8IRl 7fcl/CI*. ±l2ia^ 

ofeR©«ttc, mt*#y* mt* 

#T*£S. -tfflRWJi. mB5 0nm~15 0nmtf 
#*U\ -«*:LT. 

mfc&m^imx--tim%izrty*v yy&m^&z. 
ttMmx&z. 

[00 5 5] mz, 02© (2) iz^-r^tiz. ±ieh 

2®*mRl 9±tC]lftC!>l/S?X hWSffi 

[0 0 5 6] JgEWt, _hf3l/^X hR2 1 ttv^yf 
-7**tCfl§WC, ±§BfS2©*i®Rl 9®*5:i>yf> 

mmzmrt-&t~to<DW8ffifr**-y2 3 

>^;oDx^^>^g$:Mv^> ^2<DMSK19cd 
*S:3«RttfCXv^>^'t*. «52CD*S«Rl9««fl; 

&y (CHF3 ) (5sccm) tl^ (O2) (5 s 
ccm) t7;i/d> (Ar) (20sccm) tSffl 
K RF^XvS: 6 0 OWtCtg^-TSo m20^«K 

1 97b^lffc^)mT*^snT^S»^tcii, X^v^ 

yv-xKz.. -mulx, mxtfrvm (bcd.w 

(Cl2 ) ^fiHs©x-yf>^5:MV^. -e© 
^, Ui;ahlS2 1 *7vi/y>f\z&>) } &&tZ>. 
fe, 02© (2) T'lX. l/^hR2 1ftfi^-tS«fO 

[0 0 5 7] 0j*{£UfcV^ ±IBM»R1 7 [IrffEia 

2® (i) #sd zmtiyv^y&wsxi&f&Ltcm 

-^tcii, x^^^^Sr^T'^iliLT, Kfb2/'J3>R 
&5 0nm~3 0 0nm©J?S£»»U ^PEl 7© 
±JiCB5^fe?B«"<-«fe*b©BWai/ , «*->2 3 fe^ 
j£-f<5o 3©#^%;. BSH8»/ , «*->2 3fejaabfe 

[0 0 5 8] mzmZO (3) {C5tf«fc-5tC ±12^2 
©MftRl 9 35,1:0911 ®^»R1 8±{Cit^©b^ 

4&^-rs= ^©^. y v ^77 -afgicky, i/ 

^HK2 4&/'C^-x>^UT, g$s?L&7£J&-r5fc 
tt)0^PS|52 5&, W77h±. ±SBS^S8l^^-> 

2 3 izim-tz «fe ^ fc^-r 5o 

[0 0 5 9] ^V>T, ±IBl/^hR2 4$:X'y^>y 



(8) 

13 

V^KM^T, ±I2SI1©M8&1 8(D*5:l>yf> 

&1 8©#£j§jfl$lCX-)/^;/^-rs o ^1<0M»K1 
8 jWMSS/'J 3>ffltT?^;£ftT^*»£©Xyf-:/y 
g#£LTtt, -09£UT, xy^>y#;UC, /\*-* 
7MDI^> (C2F 6 ) ( 1 4 s c c m) £-fflt 
&m (CO) (180sccm) t7M> (Ar) 
(24 0 s ccm) t&MW RF^XV&I. 5k 

wicis^-rs, 10 

[0 0 6 0] ±12^ 1 <DWm 1 8 tf^JItt^ 

KT*Jf^<S*vO*S»6Kli. £2©M8Bll9#£fJ 

SWbtff* (BCD, SB* (CI2 ) ^©*£ilt&©x 

[0 0 6 1] ffiwt, -ffiBftfcxy^^lSfifcjg^ 
T, *l®*aH!tl 8feXy^>^^^tCfflV^T«2 
©W8i|ieifiBll 6£, x«y*->$r**. 3©Xy^>^ 

*ft©-«i: i/rii. xv*y9iS7X~ sm (N2 ) 

(5 0 s c cm) £7Jl>=J> (2 5 0 s c cm) tZFB 20 

v\ t»b<t«ne>©xy^^y^tc7fgR (h 2 ) 

(~1 0 0 s c cm) fefln*.TJ8^*. UfetfoT, £ 
©xy^>y»i*20|fi||jRl 5±T*#lta*l-5. d© 
i/^hK2 4=bx«y^>y$nTM»^>-r 

[0 0 6 2] &WtSfll©*$il8ll 8feJ:t5l|2©^il 

z:©xy^>yT*lx, ±32®Kb'>U3>K®x«y^->^ 30 

1 5fexy^>yUTV^6lWC*lCD*aiBtl 8©&ffi 

LT^S$#fcx-/^>?-$*i,5#, j tom^\z\m2 

(DGmmmietf^yryy-vxtt&zt-tb. ma 
m 2 a MaaBL** - > 2 6 $riie^ u tz$m&kt & 
So *fezL©x<v^>yii, $ 1 ommmm 1 4 # x 

4_tT*f?it£ft£. 

[0 0 6 3] ■?-©&, %2<DM8mi 9£v;**{CUT 
8ll©fc$ffill 8 ^lODMffiRl 8 {C 40 
Utt*/**-:^ 3 <*£>K|g2© (4) tC 

^-r«fce>{C. 3g2©*88|igf§ISIl 6ii-yf>yu BE 
2 3 &Ik¥LTB3!«»3 1 ®±WS:Jg)«f 
SililfclC, Sfl2©i}gi!i®l 5&V**{CLT!fSl©^ 
aBMWll4«:Xy^>yLBBPW2 8 «(fiB02© 

(3) S:«5^Urg5K5L3 2©±»«:?!8*1-*. 

«fcJBv\ xy^yjtfcuefflR&fflv**, *>L<ttS 
^ICg^. 7>^x7fcJ:U^©e>t>©'>fc<i:*>l 
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K«fcoT, l/S>*hK2 4 (ttii302© (3) #88 I* 

[0 0 6 4] SK9I3 l©±§P£^fiJcUfc!&2 

O^ISiiifii^Kl 6 5:V^^tCLTm2®»giaKl 5 &x 
y^>^UBSM8«3 1 &3S3fifta-&Si:i:*rfc g§&?L3 

Tf!l<Dl8Wl 3fcxy^>yu«BfL3 2ftffl«a 
**. Z.©X«y^>y{Cfe^SX.y-^>^^{C{*, _h 
IBSMbi/U 3>«©xyf->y*fl:i:n»as*ftS:ffl 
V^fe. fcfc, ZL©Xy^>yT*tX. fl2©MHgll9tf 

xy^^yanTBStsanTtiULiAttav^ fcfc, 

M2(D (4) ©SffiT'li, m2©&®B|l 9#Bfc£S*l 

[0 0 6 5] #tfc, 4fvi/>aT*iBiife«J;tJ : y^^S:^ 
£1*03© (1) lCjjV*J:-MC ^t v #U> 
f*iL<ttCVD8»CJ:oT, IS&I$£3 l£J:tfg§^7L 
3 2®#rtSJcafb*>*/I^*®AU7^*-n/M3 3 £ 

s. *©br. 7* 3 3 it, # 1 ©$$£ 

<»CVDSt)KI4«!?^f*»CJ:oT, I3^*m 

&*) 3 6, mitaH&^-rs. ws?;*y* 

[0 0 6 6] -£©&, fllAtfCMPlCfcot, 2§1©M 

• l/tBfc£U 03© (2) lCSt1"J:e>lC, 13$$ 3 1 

^7L3 2(*KcrOJ7**;Wl3 3 

^©^c, H l l 8 tffBB;* h vyti:35fe«««, 

^1©M»K1 8©^$lc«fcoT{*, ^l©^HKl 8 
li^±lCK?*$IX53i:^feS. 3©CMPT*lX 
i:LT, 7.5U-tC7;i/^^9U-5:fflV^o 

[0067] mB\t b«:v a ^iziMmmmm i 

2©^fi£3jg^e>iE^3 4i3J:tJ f 7'7y3 5©^^Xg 

z\£-mmzr*&. tfe, ±IBSS(®5 3ra©Mra»fi^ 
5 2©gU^tj, ±I2^©7'D1r7>(Cj:oT, ^rira^ 

[0 0 6 8] ±iBI&frC'li, 1 1 {C¥23#a-?-£!g 
^•^fefe©$:fflv^fe^, -?-©flfi©^?:^-tS^S:fflV> 
T, ±f2iJi^Lfe<ke)^SSi^C<fc»j7 : 3.7;b^vS/ 

[0069] ±IB^^S©£Sg^T-li, SB 1 ©i*fi 

«r 1 3 2 ©ije^K 1 5 tomzm i ©^«a$s^is 

1 4 fcJBBUT, AS 1 ©$S^ 1 3 fC^?L3 2 
t4B®xvf>m* LT-t©^ 1 ©*«i^M 
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^>^v^^tc«ks®r^e^i 2±^(Dmmmm 
w&D±.%-twffl2tiz. ife^ot, &ssw$ urn 
mm=2. o) *m-$-z>*tt>f)\>zmffim&i 2\z 

[oo7o] £t=.m2<Dmimmmi 6±\zmmi 7 

SJKflWSIRfC *StS&l 7{cB9§8»/1*->2 3^ 

mzft^z-ttHmiz&z. i-Jteb-fe, ram/**-:/ 

2 3 SrJBrt-r SflRtctt. 1 7 <DTM (36 1 ©*$i 

mi 8) im^x^xTimm2<Dmmmmi 6&g 

ctV^feftlC £feg§g3L**->2 6S:J&£1-3|g 
icit <J>fc<£fca$ilB&l 7©T« (BlOfflMIll 
8) jBSSoTVv&fcftfc, S£2<Z>*«fii(iBll 6£*S® 

2 3 SrJgrt-rsfeftCT^i' fcfcS US^* HK2 1 fcJ: 

S?XWK2 4«:JK*r*ri:*«5ni|K:«!*. 20 

<DTmT'&zwi 2 (DMwmm 1 e tmm-tz zt& 

[0 0 7 1] $e>lcMSKl 7&-7X^tCLTm20^ 
«MHHR1 6£|fl2<Z>«6gsBll 5£t:X.y*yy\,X& 

e>, mi©*s»fi@asi4±i"eg5igL/^->2 6^ 

«S*VCWPS*l*. ^-fflfetf), MHKl 7K?g«S 30 
4VC V »*ffillBfcrC* - > 2 3 *m 2 (Dmfflffltm l 6 \Z 
fg^i-*Xy^>y©|g»C H^fC^2©«eg®l 5 5: 
V* * iz hxm 1 ©^ffi^m 1 4 KSSWJL^* - > 2 

[0 0 7 2] 7 (I10!«l 8) 

CLTff2®mtfiMRl 6jx-yf>yiil©«i 

TB^3 lfc^jS^^Sfcfcfclc, Sg2tf)$8*iBI 
1 5fev^^CbT«l®«Wfili«14S:Xy^>y 
2 (DSfi^K 1 5 ftfetOBL/t* - > 2 6 & 40 

7LT\,^z>z\tfr^ m2<mmmi sizmms 1 ^ 

SfigOX y f- y if ^7. * t bTSfl 2 0)$f»fi|MR 1 

4 £31 1 ©S&fiBI 1 3 izmm.3, 2 Zj&ffi-ZVgXDZ.V 
+y>f-?7.>7\zm^Z>Z.Z.tttm£t£Z>. -MUCio 
T, fflOfMKl 3 2l«l20|fiW|l SLZmiOtfi 

wmmi 4 tm2o>t;iffimmi ettxyf^ 
cjawcHBsicxy^y-ts 3 tablets:*. 
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[0073] tAc^2(D*«lifeii^l 6©TiStt*"fen 
y;i/CD^2©«^gl mi©^iS^®14 

<©T^ti^-fea'7 r ;i/<z)mi ©«S^Si 3 tft^x^zz 

&2, mi<Dmmmmi6. i4<ox.y^> 
trvtt. m2, si®i«i5, i3^i«yf>^ 

[0 0 74] *fe^2©Sifi^S®T«l*^l©^«B^ 

hv/ttftot, iaaw&jigfiW-sfcftflDxv^i/^tt 

[0 0 7 5] |f^ta^^5ilCD««l 3 

i:dr-fen^;i/^e><iiS^2®«3aRi sii^c^io 

£8K8iffi?l 4 SrJKtftU ^2<7)f^mi 5±lCf52tf> 
WMBHR1 6t»*r6it»6, SglcDffSjjtlgll 3 

Hl4j3«fcl?m2©^Wfi^l 6lC«fcoT^5ftS3 

iiflWMBcft*. * £3g l l 3 ±ic^ l a** 

#w i <mmm 1 3 o±spj: »ja\b * e> 

Plih^tU ^10*aiiSi^Kl4±(cm2(Di^lll 5 

m0*mNHRi4. m2<Dmw&mi 6 

iC«fcUH2(Di^Kl 5(D±T«fcUftAb<ke>i:-rs* 
##PSit3 ft*. $ <d ICfg 1 O^S^l 1 4 ±iZ*i> 

m2<Dimmi 5<DTmztt*&®m&mto*>nz>. 
[0076] ±Mm&m&x& mmnz&iom 

Sail 8fcJS2®*lMKl 9i:©2»K:UTJK«Lfc 

ii, mshi i^mfuismt^-nymam^ *<d 
mmmi 1 <n±m\zmmzi&fc?zt~ft<Dmm)** 

->2 3 ftXMKU ^©BmUl 7<DTJitCgm$:^ 

[0077] -eur, ±issiw Lt-<D£ mmz lxmm 
mi i^T.vxzm^xx-v+yv*.^* -e©is, m 

2 ©se^K 1 6 tctam^ 1? - > n mwzm 
wg&mx&zvryvztvz. fmmn<D±mizm 
fiLtzMms-w -y2z*. z.<7>mm 1 7 ©tjhoie 

¥UT, jfemi 7KlBBS«flP^->2 3©*«:^-r 

si^tc-rs. z:©x^^>yT'ii, mwmn<D±m 

gp^t ix y ^ y tfz nrfi^* $ ns„ 

[0 0 7 8] ?M%T\ I^PI^N"^->2 3 Sr^LfeSS 
«R1 7&V**KLTfg2©£$»Siagl 6{Cf^f| 

3 l©±SUS:^-r.&i:i: : folC 0 m20Si^Kl 5&v 
^^{CLTSl©*S»fi^Kl4{CgggSFL3 2©±815$: 

^-rs„ -e©^, ±M5$ffibtz<D£mmzLx, ss® 

?g3 1 fe<fcU^?L3 2 Sr^-TSo 
[0 0 7 9] ±!2SJSi^T'li, ^iSOfiRKieS: 1 
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So 

[0 0 8 0] fcfc, ±ia^6Sc^® *T!5i^ L fe^gx 
[0 0 8 1] 

BW!©Jft*] Oh. Wffl\st~£t>K*mi<D!m#i8i 
flHcfctitf. **ny^bftS»i®l6ilBt. £l<© 

^«iifi^R*^caiS$tiT^S©T% J&l, ^2©^ 
(Dffll&m&Zffi&fZ - fcjWf **. * tss i ©^ 

k©±sjj: u«al «fc e> i:-*-*^** i comffimm 

[0 0 8 2] *1. »2ffliWifflBBBCXy^>y 

[0083] ioT, smwm#2. ommo*tt>f 
[oo8 4] ^nm^^mm&mom&umz &ti& 

«fc U =bx 9 ^ > 9 V \z «fc 5«l3}eiilBI^©IS8jW 
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[0085] tt=.m2<Dmm&m±izmm^mmt 
rt9-z/*&m-&<Dx\ wsmsw-y, mm;** 

[0 0 8 6] *fc»2©£«eHW0x v *:/yfcm 
©*«iies^^x.y^>^ii5:|l^lcffe)Z:i:^T?#, 

^hK=fex>y^>m*T'^5©T', fJSHSL**-:/ 

v*y9t%\oymm^mmj&e&i>*^v*y f f 

[0087] *m}<Dimkmx'\t. ^aVM^^tt 
zmiwrnm. miamwimm. no^e,* 
-sB2®$sm &2©*«ieigs&&jiic^iyo^ 
20 ©t% *i, m2<omiffimmz£vxmi* m2o>m 
mm&®mjmg.zm&-?z, 3 t # -ess. * td&i , 

^2<Z)«Si^gEtcgAL«fce)i:-rS7K^S:mi, *2©tf 
BU:tcdp-fen^ r ;i/^e>«:S^2®«iS^KS:^1-&<Z) 

[0 0 8 8] iot. WBHttMKfc^a^bTJ^L 

30 [^©flMb&SHi] 

[si] *mi<D^&mmzmiozmmmm*7;<t 

1 2-jmnwR. ls-fisiaMNK. 14-bi© 
mwmm, 1 5-fg2©#gim 3 1 — bbm9», 32 

40 




(51)Int.C1.7 WSBRR FI f-7a-K(##) 

H0 1L 21/316 HOIL 21/318 B 

21/318 M 

21/302 M 



F 5F004 AA02 


BA13 DAOO 


DA02 DA04 


DA11 


DA16 DA23 


DA24 DA25 


DA26 


DBOO DB03 


DB07 DB12 


DB23 


DB25 EA03 


EA05 EA06 


EA07 


EA23 EBOl 


EB03 


5F033 HH11 


HH32 JJOl 


JJ11 JJ32 


KK11 


MM02 MM12 


MM13 NN06 


NN07 


PP06 PP15 


PP27 QQ09 


QQ10 


QQ13 QQ25 


QQ28 QQ30 


QQ48 


QQ49 QQ74 


RROO RROl 


RR04 


RR06 RR08 


RR09 RR21 


RR22 


RR24 SSOl 


SS02 SS15 


SS22 


H04 XX12 


XX18 XX24 


5F058 AA04 


AAIO AD02 


AD04 AD06 


ADIO 


AFOl AF02 


AF04 BA20 


BD02 


BD03 BD04 


BD09 BDIO 


BD15 


BD19 BFOl 


BF02 BF07 


BF23 


BF29 BF30 


BF46 
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